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1 _
ANTI-TWISTING AUTOMATIC UMBRELLA

BACKGROUND OF THE INVENTION

A conventional automatic umbrella as shown in FIGS. 4,
5 includes: a central shaft C consisting of plural telescopic
tubes operatively extendible for opening the umbrella by an
inner tension spring (not shown) held in the central shaft C
and an outer tension spring S resiliently held in between an
upper notch N fixed on a top end of the central shaft C and
a middle runner M slidably held on the central shaft C; and
a rib assembly R having a top hinking rib R1 pivotally
secured to the upper notch N, a top rib R2 pivotally secured
to the middle runner M and the top linking rib R1, and a
stretcher rib R3 pivotally secured to a lower runner L
slidably held on the central shaft C.

Since there 1s no limiting or guiding mechanism provided
for longitudinally guiding the sliding movement of the
middle and lower runners M, L on the central shaft C, the rib
assembly R as pivotally connected to the upper notch N, the
middle and lower runners M, L may be twisted during the
opening or closing operations of the umbrella, easily dam-
aging the rib assembly and the umbrella structure.

The present inventor has found the drawbacks of the
conventional automatic umbrella and invented the present

automatic umbrella having anti-twisting property.

SUMMARY OF THE INVENTION

The object of the present invention 1s to provide an
automatic umbrella including: a telescopic central shaft
having a lower tube, an intermediate tube, an upper tube and
a top tube telescopically engageable with one another; a b
assembly having at least a top rib pivotally secured to a
middle runner slidably held on the central shaft, a top linking
rib pivotally secured between the top rib and an upper notch
fixed on the top tube, and a stretcher rib pivotally secured
between the top rib and a lower runner slidably held on the
central shaft, the top rib longitudinally formed with an
elongate slot in the top rib and the upper tube having a
limiting pin fixed on the upper tube, at least an inner tension
spring resiliently retained in the central shaft and upwardly
urging the limiting pin, and an outer tension spring resil-
iently retained between the upper notch and a ring extension
formed on the upper tube, whereby upon opening of the
umbrella, the limiting pin on.the upper tube is linearly
gutded in the elongate slot in the top tube for preventing
twisting of the central shaft and the rib assembly for a stable
opening of the umbrella.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial sectional drawing of the present
invention when folded for storing resilience energy of the
related springs. |

FIG. 2 is an illustration showing an opening umbrella in
accordance with the present invention.

FIG. 3 is an exploded view showing all elements in
construction of the present invention.

FIG. 4 shows a conventional automatic umbrella when
opened. |

FIG. 5 shows the conventional umbrella when folded.

DETAILED DESCRIPTION

As shown in FIGS. 1-3, a preferred embodiment of an
automatic umbrella in accordance with the present invention
comprises: a central shaft 1, a rib assembly 2 pivotally
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2

connected to the central shaft 1, an inner tension spring
means 30 consisting of an upper inner tension spring 3 and

a lower inner tension spring 3i, and an outer tension spring
3a.

The central shait 1 includes: a lower inner tube 11 having
a grip 10 secured on a lower portion of the lower inner tube
11 with a push button 101 resiliently formed in the grip 10
for opening the umbrella, an intermediate tube 12 slidably
engageable with and disposed around the lower inner tube
11, an upper outer tube 13 slidably disposed on an outside
of the intermediate tube 12, a top tube 14 slidably held in the
upper outer tube 13, an upper notch 15 secured on the upper
portion of the top tube 14 by a pin 151 inserted through a pin
hole 142 transversely formed through the top tube 14, a
middle runner 16 slidably held on the central shaft 1, and a
lower runner 17 shidably held on the central shaft 1. All the
tubes 11, 12, 13 and 14 are telescopically retractable when
closing the umbrella and resiliently extendible when open-
ing the umbrella.

The automatic umbrella of the present invention is made
of multiple folds, not limited in this invention. The preferred
embodiment of the present invention as shown in the accom-
panying drawings 1s triple folds.

The rib assembly 2 includes: a top rib 21 having an inner
rib portion 211 pivotally secured to the middle runner 16 and
having a rib portion adjacent to the inner rib end 211
pivotally connected with an outer rib portion 232 of a top
linking rib 23, the top linking rib 23 having an inner rib
portion 231 pivotally secured to the upper notch 15, a
stretcher rib 22 having an inner rib portion 221 pivotally
secured to the lower runner 17 and having an outermost rib
end 222 of the stretcher rib 22 pivotally connected with a
middles rib portion 213 of the top rib 21, an intermediate rib
24 having an inner rib portion 241 pivotally connected to an
outer rib portion 212 of the top rib 21, an intermediate
linking rib 25 having an inner rib portion 251 pivotally
connected with an outer rib portion 223 of the stretcher rib
22 and having an outer rib. portion 252 of the intermediate
rib 25 pivotally connected with an innermost end 242 of the
intermediate rib 24, a rear rib 26 having an inner rib portion
261 pivotally connected with an outer rib portion 243 of the
intermediate rib 24, and a spring rib 27 generally made as a
spring rod having an inner spring end 271 pivotally secured
to an outer rib portion of the top rtb 21 and having an outer

spring end 272 pivotally secured with an innermost end 262
of the rear rib 26. |

The inner tension spring means 30 includes: an upper
inner tension spring 3 and a lower inner tension spring 3i
longitudinally held in the central shaft 1. The lower inner
tension spring 3i has its lower spring end 31:i rested on a top
end 112 of the lower inner tube 11 and an upper spring end
32i of the inner tension spring 3 retained against a bottom of

plug 122 embedded in a top end portion of the intermediate
tube 12.

The upper inner tension spring 3 has its lower spring end
31 rested upon a plug 122 and an upper spring end 32 of the
upper inner tension spring 3 retained against a limiting pin
132 which is inserted into a pin hole 133 transversely formed
through the upper outer tube 13. The limiting pin 132 has a
length larger than an 1nside diameter of the upper outer tube
13 and has the length of the pin 132 smaller than an inside
diameter of the outer tension spring 3a. The upper outer tube
13 is slidably engageable with the top tube 14 by sliding the
limiting pin 132 fixed on the upper outer tube 13 within an
clongate slot 141 longitudinally cut in the top tube 14 for an
upward and downward relative sliding between the top tube
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14 and the upper outer tube 13 in a linear movement without
being biased and twisted, enhancing a characteristic anti-
twisting effect for the present invention since the limiting pin
132 on the upper outer tube 13 is stably guided in the
elongate slot 141 in the top tube 14.

The outer tension spring 3a is resiliently held on the top
tube 14 and the upper outer tube 13, and also disposed within
the middle runner 16. The outer tension spring 3a has its
lower spring end 31a rested upon a ring extension 134
circumferentially formed on the upper outer tube 13 and an
upper spring end 32a of the outer tension spring 3a retained
on a bottom of the upper notch 15.

The outer tension spring 3a and the inner tension spring
means 30 (including the upper spring 3 and the lower spring
3i) synergetically form an opening spring for the opening of
the automatic umbrella of the present invention.

The inner tension spring means 30 consisting of the upper
spring 3 and the lower spring 3i will serve for initiating the
opening of the umbrella by resiliently extending the central
shaft 1 from its folded and retracted state; while the outer
tension spring 3a serves for opening the umbrella especially
for extending the ribs of the rib assembly 2 and the umbrella
cloth (not shown) secured only the rib assembly towards an
opened state. The outer tension spring 3a and the inner
tension springs 3, 3i, as being previously compressed to
store their resilience energy, will quickly extend the tubes of
the central shaft 1 and the ribs of the rib assembly 2 to an
opened state by releasing the resilience energy of the spring
30, 3a, thereby quickly opening the umbrella. The extending
and sliding movement of the top tube 14 relative to the upper
outer tube 13 will be stably linearly guided by the sliding
engagement of the limiting pin 132 on the upper outer tube
13 with the elongate slot 141 formed in the top tube 14. The
limiting pin 132 as linearly guided in the elongate slot 141
will prevent a twisting of the tubes 14, 15 of the central shaft
1 and will also prevent the unstable biasing or twisting
movement of the ribs of the rib assembly 2, thereby enhanc-
ing a stable opening of the umbrella for prolonging the
service life of the umbrella to be superior to any conven-
tional automatic umbrella.

The middle runner 16 includes: an upper flange 161
formed on an upper portion of the middle runner 16 for
pivotally connecting an inner rib portion 211 of each top rib
21 of the rib assembly 2, a cylindrical handle portion 162
protruding downwardly from the upper flange 161 and
slidably held on the central shaft 1, and a socket 163
recessed in the cylindrical handle portion 162 for holding the
outer tension spring 3a in the socket 163 as shown in FIGS.
1, 2.

The lower runner 17 includes: a flange 171 formed on an
upper portion of the lower runner 17 for pivotally connect-
ing an inner rib portion 221 of the stretcher rib 22, a lower
cylindrical handle portion 172 protruding downwardly from
the flange 171 having a shaft hole 173 formed through the
handle portion 172 and the flange 171 for slidably engaging
the central shaft 1 to allow an inside wall of the shaft hole
173 for retracting the spring catches 131, 121 of the tubes
13, 12 when retracting the tubes 13, 12, 11 for folding or
closing the umbrella, and a shoulder portion 174 formed in
a lower portion of the cylindrical handle portion 172 for
engaging a hook 111 resiliently formed on a lower portion of
the lower inner tube 11 for stably folding their umbrella at
1ts closed state as shown in FIG. 1. |

When opening the umbrella of the present invention as
shown 1n the drawing figures from FIG. 1 to FIG. 2, the push
button 101 is depressed to disengage the hook 111 to release

10

15

20

25

30

35

40

45

50

35

60

65

4

the inner tension springs 3, 3 to raise and extend the tubes
12, 13 and the outer tension spring 3a is actuated to extend
the ribs of the rib assembly 2 to pull the top tube 14
upwardly as shown in FIG. 2, and the spring catches 121,
131 are resiliently protruded to stably position the tubes at
their extended state for opening the umbrella. Meanwhile,
the inner tension springs 3i, 3 are linearly retained between
the lower tube 11 and the limiting pin 132 of the upper tube
13 for stabilizing the tubes of the central shaft 1 at their
extended state, and the outer tension spring 3a is stably
retained between the ring extension 134 of the upper tube 13
and the upper notch 15 fixed on the top tube 14 for
stabilizing the ribs 2 and the umbrella cloth secured on the
ribs at their opening situation.

When closing the umbrella, the lower runner 17 is pulled
downwardly to retract the rib 2 from FIG. 2 to FIG. 1 to
compress the outer and inner springs (3a, 3, 3/) until the
shoulder portion 174 in the lower runner 17 is re-engaged
with the hook 111 resiliently held on the lower tube 11 as
shown 1n FIG. 1.

The present invention is superior to the conventional
automatic umbrella by the anti-twisting mechanism of the
present invention, namely the limiting pin 132 on the upper
tube 13 is linearly slidably engageable with and stably
guided within the elongate slot 141 longitudinally formed in
the top tube 14, for preventing twisting and damage of the
umbrella tubes, ribs and the cloth secured on the ribs for a
reliable opening and closing operation of the umbrella and
for a longer service life of the umbrella.

The present invention may be modified without departing
from the spirit and scope as claimed in the present invention.

I claim;

1. An automatic umbrella comprising:

a central shaft including a lower inner tube having a grip
formed on a lower portion thereof, an intermediate tube
telescopically engageable with and slidably disposed
around said lower inner tube, an upper outer tube
telescopically engageable with and slidably disposed
around said intermediate tube, and a top tube slidably
engageable in, said upper outer tube and having an
upper notch secured on said top tube;

a rib assembly for securing an umbrella cloth thereon and
including at least a top rib pivotally secured to a middle
runner slidably held on said central shaft, a stretcher rib
pivotally connected between said top rib and a lower

- runner slidably held on said central shaft, and a top
linking rib pivotally connected between the upper notch
and the top rib;

at least an inner tension spring resiliently retained in said
central shaft and operatively extending the central shaft
when opening the umbrella;

an outer tension spring resiliently retained between the
upper notch and a portion of said upper outer tube of
said central shaft, and operatively extending said rib
assembly and the umbrella cloth when opening the
umbrella; said inner and outer tension springs com-
pressed for storing resilience energy thereof when

closing the umbrella and retracting the rib assembly
and the central shaft:

the improvement which comprises:

said top tube longitudinally formed with an elongate slot
in said top tube; said upper outer tube having a limiting
pin transversely secured in said upper outer tube and
linearly shidably engageable with the elongate slot in
said top tube for preventing a twisting of said top tube
relative to said upper outer tube of the central shaft and
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for preventing twisting of the rib assembly when open-
ing and closing the umbrella, said outer tension spring
resiliently retained between said upper notch and a ring
extension circumferentially formed on said upper outer
tube, said limiting pin on said upper outer tube resil-
iently retained on an upper spring end of said inner
tension spring, said outer tension spring having a lower
spring end rested on said ring extension of said upper
outer tube with said ring extension positioned in a
socket recessed in said middle runner adjacent to a
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bottom of said socket in said middle runner, whereby
upon opening of the umbrella, the inner tension spring
urges the Iimiting pin of the upper outer tube to raise
the upper outer tube to upwardly extend the outer
tension spring as retained on the ring extension on the
upper outer tube to upwardly push the upper notch, the
top tube and the top linking rib to extend the nb
assembly for stably opening the umbrella.
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